Ectopic expression of VpALDH2B4, a novel aldehyde dehydrogenase gene from Chinese wild grapevine (Vitis pseudoreticulata), enhances resistance to mildew pathogens and salt stress in Arabidopsis.
Aldehyde dehydrogenases (ALDHs) catalyze the irreversible oxidation of a broad spectrum of reactive aldehydes to their corresponding carboxylic acids. Although the proteins have been studied from various organisms and at different growth stages in plants, their potential roles in pathogen infection have not been examined. Here we isolated and functionally characterized a pathogen-inducible ALDH gene (VpALDH2B4) from Chinese wild grapevine Vitis pseudoreticulata accession Baihe-35-1. When transiently expressed in Arabidopsis leaves, VpALDH2B4 was found to be localized in mitochondria. Escherichia coli expressed GST-VpALDH2B4 exhibited ALDH activity in vitro and was capable of utilizing malondialdehyde (MDA), acetaldehyde and glyceraldehydes as its substrate. Over-expression of VpALDH2B4 in Arabidopsis resulted in hypersensitive response-like cell death, enhanced resistance to downy mildew and powdery mildew presumably via the SA-signaling pathway. The same Arabidopsis transgenic plants also showed enhanced tolerance to salt stress, which is accompanied by less MDA accumulation and upregulation of the stress-responsive superoxide dismutase activity. Taken together, our results suggest that VpALDH2B4 and perhaps its orthologous genes may be involved in responses of plants to stresses imposed by both biotrophic pathogens and high salinity conditions.